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Abstract (239 words) 52 
Objective: Describe the character and composition of the 2015 U.S. adult rheumatology 53 
workforce; evaluate workforce trends; and project supply and demand for clinical rheumatology 54 
care 2015-2030.  55 
Methods: The 2015 Workforce Study of Rheumatology Specialists in the U.S. usedprimary and 56 
secondary data sources to estimate the baseline adult rheumatology workforce and determine 57 
demographic and geographic factors relevant to workforce modeling. Supply and demand was 58 
projected through 2030, utilizing data-driven estimations regarding the proportion and clinical 59 
full -time equivalent (FTE) of academic vs. non-academic practitioners. 60 
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providers (5,415 clinical FTE). At baseline, the estimated demand exceeded the supply of 62 
clinical FTE by 700 (12.9%).  By 2030, the supply of rheumatology clinical providers is 63 
projected to fall to 4,882 providers or 4,051 clinical FTE (a 25.2% decrease in supply from 2015 64 
baseline levels). Demand in 2030 is projected to exceed supply by 4,133 clinical FTE (102%). 65 
Conclusion: The adult rheumatology workforce projections reflect a major demographic and 66 
geographic shift that will significantly impact the supply of the future workforce by 2030.  These 67 
shifts include baby boomer retirements, a millennial predominance, and an increase of emale 68 
and part-time providers, in parallel with an increased demand for adult rheumatology care due to 69 
the growing and aging U.S. population.  Regional and innovative strategies will be necessary to 70 
manage access to care and reduce barriers to care for rheumatology patients. 71 
 72 
 73 
● The projected demand for adult rheumatology services greatly exceeds the projected growth 75 
of the rheumatology workforce. 76 
Significance and Innovations: 74 
● There is a geographic maldistribution of adult rheumatologists across the U.S. that will 77 
worsen over the next 15 years.  78 
● Effective strategies to recruit fellows, nurse practitioners and physician assistants o support 79 
the adult rheumatology workforce will be necessary to address the anticipated workforce gap.    80 
● Processes to retain rheumatology providers in the workforce and to facilitate access to quality 81 
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In 2005, the American College of Rheumatology (ACR) conducted the last formal 97 
workforce study of U.S. rheumatologists.1-2 At that time, the demand for adult rheumatologists 98 
was projected to exceed the supply by over 2,500 rheumatologists by 2025.  The demand for 99 
adult rheumatology services was projected to significantly increase by approximately 46% due to 100 
the aging of the U.S. population, while the supply was only predicted to increase by about 1.2%.  101 
In response to the projected need, there was a 4.6% increase in adult fellowship programs from 102 
108 to 113, with a 17.6% increase in fellowship positions from 398 to 468.3-4
Since 2006, despite an increase in the number of graduating physicians from U.S. 106 
medical schools by over 20%, there are still significant anticipated physician shortages far 107 
beyond primary care.
 In addition, the 103 
Association of Rheumatology Health Professionals (ARHP) expanded educational opportunities 104 
for nurse practitioners (NPs) and physician assistants (PAs) interested in rheumatology.  105 
5-6 In 2013, the majority (90%) of adult rheumatologists practiced in urban 108 
metropolitan areas, resulting in a maldistribution of rheumatology care with underserved 109 
micropolitan and rural areas of the U.S.7 Additionally, a large portion of the adult rheumatology 110 
workforce is nearing retirement, and the workforce is projected to grow at a much slower rate 111 
than in past decades.8  This coincides with an anticipated 28% increase in doctor-diagnosed 112 
arthritis in adults 18 years of age and older (52.5M to 67M) by 2030.9-10. For these reasons, the 113 
ACR established a workforce study group (WSG) in 2015 in order to: 1) describe the character 114 
and composition of the current clinical rheumatology workforce; 2) identify demographic and 115 
employment trends; 3) assess workforce and succession (retirement) planning and the potential 116 
to ensure access to care for patients with rheumatic diseases; 4) develop assumptions regarding 117 
the key factors affecting the supply of and demand for rheumatologists; 5) identify potential 118 
paths for the evolution of workforce supply and demand and their associated implications; 6) 119 
conduct a comprehensive patient-centered, integrative approach that attempts to capture both a 120 
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conduct sensitivity analyses on the workforce model to determine holistic ‘best’ case and ‘worst’ 122 
case scenarios.11
METHODS 124 
  123 
The WSG included a small core leadership advisory group and a diverse membership 126 
group of volunteer rheumatology specialists to ensure wide-ranging experience and perspectives 127 
relative to rheumatology workforce issues.
Workforce Study Group (WSG) 125 
 11
 136 
 The ACR conducted this workforce study with the 128 
expertise from the Academy for Academic Leadership consultants i  Atlanta, GA. The WSG 129 
determined data collection procedures, provided guidance in the design of the workforce survey 130 
of ACR/ARHP members, identified critical factors affecting supply and demand for 131 
rheumatology services, decided on the workforce study modeling process, and accepted the final 132 
workforce study findings. The University of Michigan Institutional Review Board (IRB) 133 
reviewed the study and determined it to be exempt from ongoing review (Exemption #2, 45 CFR 134 
46.101.(b); HUM00104523). 135 
A mixed methods approach was used, including both primary and secondary data, to 138 
identify and evaluate workforce issues that would help in the development of the workforce 139 
model for predicting the future rheumatology workforce.  Data were collected from many 140 
secondary sources including the American Medical Association, American Board of Internal 141 
Medicine, Rheumatology Nurses Society, National Commission Certification of Physician 142 
Assistants, as well as other published data. Primary data were also collected through electronic 143 
surveys of ACR/ARHP members, current rheumatology fellows in training (FITs), and a group 144 
of rheumatology patients identified by the Arthritis Foundation. These data were supplmented 145 
by data collected through focus groups and personal interviews.  146 
Data Collection 137 
The WSG began with a review of the methodology used in the 2005 workforce study. 148 
The challenge was to develop a workforce model that would include the complexity of the 149 
population and their needs, and could translate those needs into clinical care requirements.  The 150 
WSG determined the most appropriate model to use as the basis of the workforce study wa an 151 
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integrated workforce framework model that combined socio-economic factors that drive 152 
economic demand, epidemiological factors that drive need, and utilization rates th t incorporate 153 
the current use of healthcare services.  The first step was to characterize the current adult 154 
rheumatology workforce who provides direct patient care, which in this study included 155 
physicians, NPs, and PAs. Next, the WSG identified the critical modeling factors. Both the 156 
characterization of the workforce and the critical factors were determined from the secondary 157 
data sources and the primary survey results. These generated the supply and demand assumptions 158 
that were used in the workforce study model (Table 1).7,11-22  159 
Demand Factors. The focus of the workforce model was on the expressed patient 160 
demand, a market-based approach that emphasizes the person as the unit of analysis. Factors 161 
influencing demand included health care utilization patterns, prevalence of disease, changes in 162 
patient demographics, examination of c ntemporary geographic domestic patterns of population 163 
distribution and density, cost of rheumatology care, and per capita income impact. Metro and 164 
micro areas were used as the unit of analysis of future population trends, in consideration of the 165 
projected aging U.S population, as states are often too large of a unit to provide meaningful 166 
subnational analysis, and in that way, resulting in obscured patterns worthy of attention from 167 
either a regional or national perspective.
23-24 In 2015, unlike the 2005 workforce study, patients 168 
were queried to determine their perceived needs.  This added another dimension that allowed the 169 
WSG to assess the difference in perceived demand between rheumatologists and patients. 170 
Multivariate and logistic regression with backward stepwise analysis was used to determine 171 
factors that contributed significantly to the model for adult rheumatology services (F=39.06, 172 
p<0.001; R2=0.37). Goodness-of-fit tests were used to determine model fit.  173 
Supply Factors. Supply factors included geographic distribution, productivity, succession 174 
trends, gender and generational breakdown, workload trends, practice settings, and demographic 175 
breakdown of new graduate entrants i to rheumatology. Based on the information collected, the 176 
WSG identified shifts in the demographic breakdown (e.g., gender and generational differences), 177 
geographic distribution trends, and practice patterns that indicated a much larger decline in the 178 
supply of rheumatology effort than projected in the 2005 workforce study.1-2,11 This decline in 179 
supply was due to three major factors. First, the workforce survey identified an increase in the 180 
number of retiring rheumatology specialists, both physician and non-physician providers. This 181 
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future. Secondly, the anticipated percentage of females entering the workforce was expected to 183 
surpass the percentage of males by 2020. With this shift to a more female predominant 184 
workforce comes a projected reduction of approximately 7 working hours each week and 185 
approximately 30% fewer patient visits annually, based on survey responses and other published 186 
literature.5 Lastly, the number of rheumatology graduates seeking part-time employment is 187 
anticipated to grow.  188 
Clinical Full-Time Equivalent (FTE). Because of the changing demographics and 189 
pattern trends identified, the WSG realized the importance of defining not only the actual 190 
number of practitioners entering the workforce, but also defining the clinical FTE. The clinical 191 
FTE is the ratio of units that equate to the number of practitioners seeing patients full- ime (e.g., 192 
2 providers spending 0.5FTE each seeing patients would equate to 1.0 clinical FTE). This factor 193 
was used to provide a clear picture of effort devoted to direct patient care, and thereby a more 194 
realistic patient care treatment model. The shift to a more female predominant workforce and th  195 
anticipated part- ime workforce contributed to the calculations of clinical FTE. The WSG also196 
reached a consensus after careful deliberation regarding clinical FTE relative to practice setting 197 
for the purposes of this study, which was corroborated by information from the environmental 198 
scan conducted prior to the WFS and primary data collected through survey data of the 199 
workforce and several focus groups, the latter consisting of private practitioners, Division 200 
Directors, and academic rheumatology professionals.23,25-31 A 1.0 clinical FTE was assigned to 201 
adult rheumatology physicians working in non-academic settings (~80%), 0.5FTE for those 202 
working in academic settings (~20%), and 0.9FTE for NPs/PA  working with adult 203 
rheumatologists. Identifying specific trends in clinical FTE of rheumatology practitioners (both 204 
physician and non-physician) is sensitive to assumptions about productivity.   205 
Sensitivity testing (ST) To address the range in possible productivity for these 206 
assumptions, sensitivity analyses were conducted to cover the feasible range of these 207 
assumptions.  ST is an analytic methodology used to build confidence in results.  It allows for 208 
alternate models to be used in conjunction with a "base-c " model that incorporates "best-209 
estimated" values of all selected parameters. ST is used to evaluate potential changes due to 210 
unexpected conditions in the estimated economic, geographic, and demographic variables.11 ST 211 
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range of supply for and demand of services through 2030. 213 
The workforce model provided projections on the supply of and demand for 214 
rheumatology services for the U.S. between 2015 and through 2030 using: 1) retrospective data 215 
collected from various sources published since 2005 on projected provider and patient 216 
demographic changes, trends in rheumatic diseases, changes in funding sources, growing217 
demand for non-physician providers, compensation models, and reported job satisfaction; and 2) 218 
primary data collected from rheumatology providers (physician and non-physician), current 219 
fellows-in-training, and patients (adult, young adult and pediatric).  Because of the anticipated 220 
excess demand, including non-physician providers in the baseline provided the ability to evaluate 221 
their effect on the workforce. Additional details of the robust workforce study methodology and 222 




Adult rheumatology providers were defined as rheumatologists, NPs and PAs.  The 226 
estimated number of adult rheumatologists practicing in the U.S. in 2015 was 5,595;the 227 
corresponding clinical FTE was estimated to be 4,997 (computed based on the Clinical FTE 228 
equivalent described in the methods section). The total number of NPs practicing in adult 229 
rheumatology was estimated at 248, with a corresponding clinical FTE of 228. The total number 230 
of PAs was estimated at 207, with a corresponding clinical FTE of 190. Thus, the overalltotal 231 
number of adult rheumatology patient care providers in 2015 was just over 6,000 (N=6,013), 232 
with a corresponding clinical FTE of 5,415. 233 
Baseline Rheumatology Workforce 225 
Of the factors used to assess future demand for rheumatology services, one major driver 235 
of demand was the aging population of the U.S. Based on data reported by the U.S. Census 236 
Bureau, the percentage of adults over the age of 65 will increase by over 100% from 2014 237 
through 2060.
Demand Factors 234 
18 Demand was also complicated by the number of patients treated, and the amount 238 
of services provided, for osteoarthritis (OA). In addition, based on per capita income compound 239 
growth from 2010 to 2015 and the forecasted value for 2020, an estimated compound growth for 240 
2015-2030 will be approximately 2.5%, up 1.5% from the 2005.19-22 Lastly, demand also 241 
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demand will be the greatest.23-24 243 
Of the factors used to assess future supply for rheumatology specialists, three major 245 
drivers included workforce practice trends, geographic distribution of rheumatology service , 246 
and changes in the demographic breakdown of the new graduates entering the workforce (Table 247 
1).
Supply Factors 244 
7,11-22 
248 
Current Workforce Practice Trends. Given the aging adult rheumatology workforce and 249 
taking into consideration the potential increases in demand for services, succession patterns (e.g., 250 
retirement, anticipated changes in workload, etc.) were critical. Labor workforce participation 251 
rates for physicians of a given age, sex, and international medical graduate (IMG) status from 252 
year to year were reflected in the projections. There was also a growing portion of the provider 253 
workforce (both males and females) who anticipated working fewer hours per week and treating 254 
fewer patients per year. This resulted in approximately a 14% (for male physicians) to 19% (for 255 
female physicians) decrease in patient visits per week by physicians since 2005.5   256 
Geographic Distribution of Rheumatology Workforce. In 2015, there was a 257 
maldistribution of adult rheumatologists practicing in the U.S.9-14 For example, 21% of 258 
rheumatologists were in the Northeast, compared with only 3.9% in theSouthwest (Table 2).11 In 259 
2015, the ratio of provider per 100,000 patients by region ranged from 3.07 in the Northeast to 260 
1.28 in the Southwest. By 205, there is an anticipated decrease in all regions ranging from 1.61 261 
in the Northeast to 0.50 in the Northwest (Figure 1). 262 
New Graduates Entering the Workforce. When considering the future supply of adult 263 
rheumatologists, graduating fellows who enter the workforce were an important factor in the 264 
model. The calculated number depended on available fellowship positions, the fill-rate of those 265 
positions, graduation rates, and number of IMGs who anticipate remaining in the U.S. Other 266 
factors that contributed to the entering workforce calculations included the projected gender 267 
shifts from 2015-2030 and those seeking part-time vs. full -time employment (Table 1).7,11-22 At 268 
2015 baseline, there are a total of 5,595 rheumatologists; 2,294 are female and 3,301 are male.  It 269 
is projected that there 5,385 (3,069 female/2,316 male) rheumatologists in 2020, 4,515 (2,574 270 
female/1,941 male) rheumatologists in 2025 and 4,346 (2,477 female/1,869 male) 271 
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 273 
The supply and demand projections of adult rheumatology services included NPs and 275 
PAs. Figure 2 compares the total number of rheumatology providers (physician and non-276 
physician) to the projected clinical FTE of all providers from 2015 to 2030. The assumptions for 277 
each factor (Table 1) were included in the workforce model. In 2015, demand exceeded supply 278 
by 700 clinical FTE (12.9%). By 2030, the demand is projected to exceed supply by 4,133 279 
clinical FTE (102%) (Table 3).    280 
Supply-Demand Projections 274 
Sensitivity Testing.
 288 
 In the best-case scenario, the supply of the adult rheumatology 281 
workforce by 2030 increased to 5,989 and demand decreased to 6,692 clinical FTE. This reduced 282 
the excess demand from over 100% to 11.7%. In contrast, the worst-case scenario decreased the 283 
supply to 3,592 and increased demand to 8,666. This increased the excess demand to 284 
approximately 140% (Figure 3). The assumptions used in the basd workforce model reflected 285 
the best estimates given the economic, social, and political climates in 2015. Table 1 provides the 286 
assumptions used in the base model, best-ca e model, and worst-case model.   287 
DISCUSSION 289 
The U.S. is facing a significant deficit of physicians across all specialties. The Council on 290 
Graduate Medical Education (COGME) projects a shortage of 85,000 physicians in 2020, which 291 
is approximately 10% of today’s physician workforce.32 The current U.S. primary care physician 292 
workforce is in jeopardy of accelerated decline because of decreased production and accelerated 293 
attrition.24 The Association of American Medical Colleges (AAMC) projects a shortage of 294 
124,000 full-time physicians by 2025.33
The primary purpose of the 2015 ACR study was to assess for significant trends in the 297 
projected workforce, in order to anticipate strategic planning and/or identify potential strategies 298 
to explore workforce challenges. The 2015 study used a patient-centered, integrated, access-to-299 
care focused approach.  Estimating the clinical FTE was a fundamental step in the design of the 300 
2015 study, to better understand the clinical productivity of the workforce and its effect on 301 
access to care. Based on available data, the current study differentiated between those working in 302 
  The 2015 rheumatology WFS identifies current and 295 
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non-academic (~80%) and academic settings (~20%), resulting in a 1.0FTE for those in non-303 
academic settings and 0.5FTE for those in academic settings.11
The 2005 workforce study projected a shortage of 2,576 rheumatologists by 2025, which 305 
included applying clinical productivity factors based on gender and age.
  304 
1-2
These results represent a dramatic decline in the rheumatology workforce from 2015 to 315 
2030.  The workforce shift is due to many coinciding demographic changes.   However, there are 316 
potential strategies that may be considered to address some of these workforce challenges. These 317 
include recruitment of non-physician providers, encouraging changes in the regional distribution 318 
of the workforce, expansion of telemedicine programs, retention of IMGs who train in 319 
rheumatology, and improved practice efficiencies. 320 
 The 2015 workforce 306 
study included many additional factors for clinical productivity, including retirements and 307 
succession planning (Table 1), which resulted in an estimated shortage of 3,269 clinical FTE, 308 
including NPs and PAs by 2025.  Additionally, the current study did not assume equilibrium 309 
between supply and demand at baseline. Table 3 reflects the differences between supply and 310 
demand starting with a 2015 clinical FTE baseline of 5,415 to the projected clinical FTE of 4,051 311 
by 2030 for adult rheumatology providers.  At the 2015 baseline, the demand exceeded the 312 
supply by 700 clinical FTE (12.9); and by 2030 the projected demand will exceed the supply by 313 
4,133 clinical FTE (102%). 314 
In response to the 2005 workforce study, the number of first-year adult fellow training 321 
positions increased from 156 to 210 with over 95% fill -rate each year.2,4,34  Early medical student 322 
and internal medicine resident exposure to rheumatology should enhance recruitment of internal 323 
medicine residents to the field.35  Unfortunately, based on the WFS model, the projected loss of 324 
clinical FTE due to retirees over the next 10 years greatly exceeds the capacity of rheumatology 325 
training programs to replace them with new graduates. While early exposure to rheumatologists 326 
and mentorship prior to the selection of specialty training is important,11,35 other mechanisms that 327 
potentiate re-distribution of the workforce are also advantageous.  Current fellows in training are 328 
comprised by greater than 50% IMGs and the FIT survey (11 WFS document) deli eated that 329 
nearly 20% of IMGs would choose to leave the US after training.11,36  Thus retention strategies 330 
for this important sector of new entrants into our workforce are warranted. 37   Moreover 331 
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may include incentives to address the maldistribution of rheumatologists. 38,39 Initiatives to 333 
improve reimbursement rates for cognitive subspecialties is ongoing with advocacy from the 334 
AMA/Specialty Society Relative Value Scale Update Committee (RUC)) and could potentially 335 
increase the pool of trainees considering rheumatology as a career.
Financial incentive programs offer scholarships, loans with service requirements and loan 337 
repayment or forgiveness programs but typically focus on primary care practitioners.
 40 336 
 37,40  There 338 
is evidence that financial incentive programs increase the number of health care providers in 339 
underserved areas. 38,42 Participants in financial incentive program are more likely to serve in 340 
underserved areas and remain in these areas longer than nonparticipating peers. 43,44 Expanding 341 
financial incentives with service requirements may increase access to care in rural and 342 
underserved communities. 45 Surveys suggest that competitive salaries, professional 343 
development, knowledgeable support staff, and professional support increase the likelihood of 344 
provider retention in rural or underserved areas after completion of service commitments. 46
Hooker et al have discussed approaches to expanding the rheumatology workforce 346 
utilizing NPs and PAs .
   345 
47-48 A web-based rheumatol gy curriculum for NPs and PAs was created 347 
after the 2005 ACR Workforce study to help transition primary care NPs/PAs into a 348 
rheumatology practice. NPs and PAs have been shown to be quite effective in managing treat-to-349 
target goals in a rheumatology practice.49
  The current distribution of adult rheumatologists is concentrated in the Northeast, Mid-354 
Atlantic, Great Lakes and West regions. These 4 regions currently exceed 2 adult 355 
rheumatologists per 100,000 adults. This correlates closely with popular metropolitan and 356 
suburban areas of the U.S. However, regions like South Central, Southeast and Southwest ave 357 
significantly lower ratios of 1.52, 1.41, and 1.28, respectively. By 2025, the vast majority of U.S. 358 
regions will only have 0.5-1.0 rheumatologists per 100,000 adults, despite a growing aged 359 
population. The projected workforce deficit and the maldistribution of rheumatologists are not 360 
unique to the U.S.
 As a result there is an ACR/ARHP initiative to 350 
consider formal NP/PA rheumatology training programs at selected sites. Recruitment and 351 
training strategies for NPs/PAs into the adult rheumatology workforce to improve access to care 352 
should be explored further. 353 
50-52 Addressing the maldistribution in access to rheumatologic care needs to be 361 
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entrants to work in underserved areas.  Other considerations could include part-time locum 363 
tenens or volunteer services by rheumatologist retirees in underserved communities.  Local and 364 
intrastate disease management models may enhance rheumatology support in some communities 365 
and regions of the U.S   366 
Telemedicine also has the potential to facilitate timely care and improve access to care 367 
for underserved communities.53 Increased or delayed time to rheumatology care is correlated 368 
with more severe disease, worse outcomes, and increased health care cost.54 Tele-369 
rheumatology/telehealth modalities can include screening patient referrals for new onset 370 
connective tissue disease, electronic (asynchronous) consultation or synchronous video 371 
teleconference (VTC) for diagnosis and treatment.55 This may work best where areas with excess 372 
supply (e.g. metropolitan areas) could expand care to underserved areas.  Currently a VTC is 373 
often necessary for reimbursement at the intrastate level; int rstate VTC presently poses 374 
legislative, regulatory and malpractice challenges.
The projected shortage of adult rheumatologists and the significant patient demand for 376 
rheumatologists will require innovative and multifaceted strategies to effectively provide 377 
rheumatology care.   A dynamic ACR/ARHP website for patient education, practice models, 378 
business practices, collaboration, etc., could provide a centralized and effective resource for 379 
education and quality care.  Research funding for studies investigating new practice models is 380 
needed. A rheumatology cognitive payment model, not based on volume, may help focus 381 
rheumatology care for patients who require it the most.
56-58 375 
 40 Building rheumatology specific tools 382 
within electronic health records that facilitate quality care and office practices without 383 
prohibitive administrative burden could have a huge impact on provider satisfaction and 384 
retention. Multidisciplinary disease management approaches and shared appointments could 385 
maximize efficiency while enhancing patient-centeredness in the management of chronic 386 
rheumatic disease.59-60  Integrating fundamental musculoskeletal and rheumatology curricula into 387 
primary care residencies is very valuable for quality patient care and timely diagnosis and could 388 
reduce the demand for rheumatology consultations.61-63  Shortages in underserved areas may lead 389 
to creative community solutions leveraging technology and using various providers, teams and 390 
even unconventional physician extend rs to facilitate patient care.
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approach which included numbers of required adult rheumatology providers while applying 393 
service utilization rates for various populations.  This modeling approach allows socio-e nomic 394 
factors to drive demand, epidemiologic factors to drive need, and utilization rates to incorporate 395 
health care services.  Analyzing the primary survey, the FIT survey and patient surveys allowed396 
for input from multiple primary sources, strengthening assumptions for the integrated model. 397 
Estimated clinical FTE is likely to project more accurate trends in the adult clinical 398 
rheumatology workforce than estimating total numbers of providers alone. Many data sources 399 
were referenced and cross-referenced to determine the 2015 baseline estimation of adult 400 
rheumatology practitioners. A robust approach towards integrating changing demographics and 401 
trends in practice was applied to the workforce model.5,7,23,24,33
Limitations include that primary survey data were collected predominantly from 405 
ACR/ARHP members.  While a power analysis was conducted to ensure appropriate sample size 406 
of primary data collected, caution should be placed on generalizability of these results. Surveys 407 
collect data at a single point in time, and it is difficult to predict changes over time.  Self-reported 408 
data are not always accurate and web-based surveys may have some coverage bias.  Published 409 
literature influenced some of the assumptions for estimates of supply and demand which were 410 
applied to this study. Unanticipated factors could not be easily predicted and therefore the 411 
assumptions were based on equilibrium of the market in 2015. Furthermore, workforce modeling 412 
is multi-faceted, and the influence of multiple factors on the future supply of health care 413 
providers and demand for services could not be easily predicted or modeled.  The political 414 
climate and health system changes may affect the efficiency (ither positively or negatively) and 415 
adequacy of providers’ supply as well as patients’ access to care. System-level changes cannot 416 
be accurately anticipated or predicted, despite a good faith effort to determine var ations by 417 
conducting a best-case and worst-case scenario. Therefore, modeling projections for supply and 418 
demand can reflect workforce trends but cannot accurately reflect adult workforce total numbers 419 
or clinical FTE. 420 
 Finally, sensitivity testing was 402 
used to ascertain the best-case and worst-case scenario to estimate the range of supply and 403 
demand for services from 2015-2030 (Figure 3). 404 
In summary, the 2015 ACR/ARHP workforce study projects a significant adult 421 
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for a national physician shortage and shortages in other subspecialties.  The ACR/ARHP is 423 
committed to optimizing quality rheumatology care and facilitating access to rheumatology care.  424 
This will require a passionate vision and innovative strategies by the ACR/ARHP, as well as at 425 
the state and federal levels, to both manage patients with rheumatic diseases and support our 426 
underserved communities. Decreasing insurance barriers and health care regulations, may allow 427 
more rapid, timely and creative solutions to offset the projected rheumatologist shortage and the 428 
maldistribution of rheumatologists in the U.S. 429 
 430 
  431 
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Table 1. 2015 ACR Workforce Study Supply and Demand Model Assumptions  
(Base Model, Best-Case Model, and Worst-Case Model) 





Geographic    No changes in the geographic 
distribution through 2030.  
 Physicians practicing in MSAs* 
worked on average 15% fewer hours 
per week  
 Mean hours=53  
 
 No geographic changes in 
the model 
 No geographic changes in 
the model 
Productivity (RVUs)  No factor applied for adults due to 
low growth rate 
 
 No factor applied for adults 
due to low growth rate 
 No factor applied for 
adults due to low growth 
rate 
Succession Planning    ~50% will retire through 2030.  
 25% patient load reduction for those 
planning to retire (0.75 FTE) 
 
 Reduced the percentage for 
retirement to 40% for 2020, 
2025, and 2030 
 Increased the percentage 
for retirement to 60% for 
2020, 2025, and 2030 
Gender   In 2015, ratio 59.2% male: 40.8% 
female. 
 Expected 14% increase females by 
2030. 
 Females work 7 fewer hours/week 
and treat 30% less patients 
 
 Decreased percentage of 
females by 10% for 2020, 
2025, and 2030 
 Increased percentage of 
females by 10% for 2020, 
2025, and 2030 
Full-time vs.  
Part-time (PT) 
Employment 
 ~18% workforce work PT (0.5FTE).  
 90% PTs female.   
 
 
 Decreased the number PT to 
10% for 2020, 2025, and 
2030 
 Increased the number PT 





















Table 1. (Cont.) 







 80% non-academic settings (1.0FTE)  
 20% academic settings (0.5FTE) 
 
 
 Decreased the number 
working in non-academic 
settings to 75% for 2020, 
2025, and 2030 
 Increased the number 
working in non-academic 
setting to 90% for 2020, 
2025, and 2030 
New Graduate 
Entrants 
 215 graduates annually  
 ~1.4% will not graduate.  
 ~83% of the IMGs stay in U.S. 
 ~18.3% work PT (0.05FTE) 
 100% fill-rate, 25% increase 
in new graduates 
 




 ~2% to 5% increase into 
Rheumatology 
 
 Increase by 30% into 
Rheumatology 
 Decrease by only 10% into 
Rheumatology 




Worst-Case Model Assumptions 
Patients with 
Osteoarthritis (OA)  
 
 ~25% patient load    Decrease the patient load to 
0% 
 Increase the patient load to 
50% 
Aging Population  ~18% patients >65 years of age  
 ~25% patients >65 years of age  
 
 No change in the aging 
population rates 
 No change in the aging 
population rates 
Prevalence of Disease  ~23% adults females 
 ~18.6% adult males 
 ~25% of all adults doctor-diagnosed  
arthritis by 2030 
 No change in the aging 
population rates 
 No change in the aging 
population rates 
Note: American College of Rheumatology (ACR). 2015;11  FitzGerald et al, 2013,9 U.S. Census Bureau, 2016;12 U.S. Census Bureau, 
2010;13 Health Resources and Services Administration, 2016;14  American Medical Association. 2016;15   AAMC, 2015;5,16 Colby & 
Ortman, 2015;17 U.S. Census Bureau, 2015;18   Centers for Disease Control and prevention (CDC), 2016;19 Myasoedova et al., 



















Table 2. Regional Distribution of Physician per Population Data Breakdown  
Region 
Adult Rheumatologists 
N % by Region Adult Population/Region Adult/ Physician Ratio 
1 Northeast 1264 21.1 33,719,386 26,676.7 
2 Mid-Atlantic 1028 17.1 35,555,292 34,586.9 
3 Southeast 698 11.6 41,940,692 60,087.0 
4 Great Lakes 957 16.0 39,642,918 41,424.2 
5 North Central 255 4.3 12,026,980 47,164.6 
6 South Central 493 8.2 25,975,519 52,688.7 
7 Southwest 233 3.9 15,415,990 66,163.0 
8 West 742 12.4 30,763,180 41,459.8 
9 Northwest 262 4.4 11,947,352 45,600.6 
10 Puerto Rico 64 1.1 2,750,008 42,968.9 
Totals 5995  249,737,317 41,657.6 
Source: 2015 ACR Workforce Study.11
 















































































Number Clinical FTE Total Providers 























2020 Projections 2025 Projections 2030 Projections 
Total % Diff. 
2015-20 








Adult^ 4,997 4,470 -10.5 3,645 -18.6 -27.1 3,455 -5.2 -30.9 
NP 228 306 +34.2 313 +2.3 +37.3 320 +2.2 +40.4 
PA 190 251 +32.1 263 +4.8 +38.4 276 +4.9 +45.3 
Total 5,415 5,027 -7.8 4,221 -16.0 -22.6 4,051 -4.2 -25.2 
Demand Baseline 2020 2025 2030 
Projected Workforce Supply** 5,415 5,027 4,221 4,051 
Projected Need   6,115 6,796 7,490 8,184 
Difference (Excess Demand)≠ 700 1,769 3,269 4,133 
Percent Change Excess Demand +12.9 +35.2 +77.5 +102.0 
Number projected with Disease± 22,500,000 25,421,467 28,571,024 36,361,586 
Adults with Disease/Provider (Supply) £ 4,155.1 5,057.0 6,768.8 8,976.0 
Adults with Disease/Provider (Need)€ 3,679.5 3,740.7 3,814.6 4,443.0 
Note: *Numbers include new graduating fellows entering the workforce annually; Assume  1.0FTE for adult rheumatologists working 
in non-academic settings (~80% workforce); Assumes 0.5FTE for adult rheumatologists working in academic settings (~20% of 
workforce); Assumes 0.9FTE for all NPs/PAs. **Supply numbers include both physician and non-physician providers; ≠Number of 
excess demand compared to same year supply projections; ±Number of projected patients with rheumatic diseases plus 25% OA 
patient load; £Number of adult with disease per p ovider based on current projections; €
 
Number adults with disease per provider if 











































2015 2020 2025 2030 
Supply Demand 
6,237 
5,989 
4,389
3,974 
3,592 
7,234 
7,928 
8,666 
6,313 
6,420 
6,692 
6,501 
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